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Abstract  
This research aims to determine 1) the possibility of integrating stereoscopic 3D images into 
textbooks as the medium giving material illustrations, and 2) the effect of using textbooks integrated with 
stereoscopic 3D images on the learning process.  This research was conducted through a quasi-experiment 
in primary schools by using control class and experimental class. This research was joined by 52 
participants (26 students in control class and 26 students in experimental class). The research conclusions 
indicate that, 1) stereoscopic 3D images can be integrated into textbooks as illustrations increasing the 
primary school students’ perception about classroom activities (i.e., motivation, interest, challenge and 
excitement). and 2) textbooks integrated with stereoscopic 3D images are proven effective in improving 
the students' concept mastery, as seen from the independent sample t-test by using SPSS resulting in a 
probability (p) value of 0.000 with a significance level of 0.05 so that p < 0, 05. 
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Introduction 
Primary school is the lowest level of education in the education system of Indonesia that 
underlies the ability and skills of students to be able to continue the next education level. Therefore, 
primary school students are expected to master the concept of learning well. In the implementation of 
learning in primary school, one of the signs that must be considered is that the learning process should be 
tailored to the uniqueness of the concept/subject and the development of primary school students’ 
thinking. Adjustments can be done in various ways, one of them is by using 3D images in learning. 
 
In addition, Syarifuddin, Syahrial, & Suparman (2017: 54) revealed that one method of learning 
is direct experience in the field. However, not every school can implement the method, because it is 
limited to the existing permissions and programs. By using of stereoscopic 3D images for learning are 
expected to take on the real world without having to take them out of the class. 
 
A proverb says that a picture is worth a thousand words. Images are visual tools that are able to 
present something more concretely and realistically. Illustrations will make the abstract concept more 
memorable, explain the details of the text, and make it easier for students to understand. Laitinen (2014: 
22) states that a visual illustration aims to create a more complex understanding of ideas and structures 
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that are present in the text. Shibata (2017: 16) explains that learning materials presented with the help of 
3D images will help students focus on specific details. The material with 3D images also brings students 
to come up with new questions. From some of these opinions, it can be concluded that the illustration will 
help students achieve optimal learning that is able to develop their abilities based on the planned learning 
objectives.  
 
Textbooks are one of the most strategic learning resources to improve the quality of education 
because textbooks are based on the basic competencies in the curriculum for students to use in the 
learning process.  Integrating images into textbooks will make it easier for students to master the concept 
of learning. Eitel et al. (2013: 63) reveal that the integration of text and images in learning will provide 
benefits for students to understand the learning materials.  Lenzner, Schnotz, & Müller (2013: 811) reveal 
that the image affects the mood of learners in understanding materials since if a textbook is accompanied 
by an interesting picture, it will increase students' interest to learn. 
 
Northam, L, Asente, & Kaplan. (2013) mentions that stereoscopic 3D images are images that use 
three-dimensional (3D) imaging that works through the illusion creation of the depth aspects in a 
particular image. Furthermore, it can be explained that the Stereoscopic 3D Image is a picture created 
with an image when the image is viewed with the right eye, the left eye will see overlapping views with 
different colors. While, each eye only filters the color it receives and sends it to the brain. Then, the brain 
will process it and capture it as an image in three dimensions. Meanwhile, Englund (2010: 7) reveals that 
the working principle of stereoscopic images is to make each eye see its own landscape image, as in the 
real world. In another sense, the Stereoscopic 3D image is an image formed from the integration of two 
images.  
 
Ferdig R, Blank J, Kratcoski A, and Clements R (2015) reveal that three-dimensional (3D) 
stereoscopic can effectively be used to engage students with a complex disciplinary content as presented 
with informative representations of abstract concepts. Besides, stereoscopic 3D images can enhance 
learning and retention in some educational materials, especially the concept of science. In stereoscopic 
images, phenomena of science are presented in three dimensions so as to look like in real life and thus, it 
allows the user to be able to understand the concepts of making the main connection between structure 
and function. 
 
Stereoscopic 3D images are also part of 3D graphics that increase the depth perception of a three-
dimensional object. The resulting image does not just appear as a flat object on the screen, but will appear 
as if it came from the screen. Stereoscopic 3D images can only be viewed by using 3D glasses. The 
reason is that physically, the Stereoscopic 3D Image is an image in a two-dimensional form that looks 
vague because there is a shift in the R (red) color channel on the image. Currently, Stereoscopic 3D 
images are still rarely used for learning applications. The utilization of Stereoscopic 3D image medium is 
still limited to aspects of entertainment, such as children's story books, coloring books, and three-
dimensional posters. Figure 1 shows an example for the 3D Stereoscopic images. 
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Fig. 1 Examples of 3D Stereoscopic images 
 
 
Englund (2010: 7) reveals that the working principle of stereoscopy is to make every eye see the 
image of its own landscape, ss in the real world. When looking at the real world, the eye sees two slightly 
different images in which images for each eye are different so that the brain can feel the depth of the 
image.  In line with some opinions above, Banks MS, Read JC, Allison RS, & Watt SJ (2012) reveals that 
the working principle of Stereoscopic 3D images is dependent on binocular vision.  Binocular vision is a 
vision that occurs when both eyes are used together. The binocular vision system relies on the fact that 
two eyeballs are apart about 2 inches (5 cm) and therefore, each eye will see the world from a slightly 
different perspective, and the binocular vision system in our brain has the ability to correlate objects seen 
in two eyes even though they are seen slightly differently.  
  
 
 
 
                                                   
                                                           Fig. 2 Process of Binocular vision 
 
 
Stereoscopic 3D images can only be viewed by using the tool of three-dimensional (3D) glasses. 
Usually, most used glasses are colored with red and cyan lenses. The working principle of the 3D glasses 
is as in Figure 3. first the red lens will filter the blue color so that the color will not penetrate the red lens 
and it will look blue like a black line. While, the red color will pass in the red lens filter and look as red 
line. At the same time, the white light from the background and on the red filter will appear as a red line 
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so that the original red color will blend in the background.10 and thus, the red lens will only recognize the 
blue color, and the blue lens will only recognize the red color. 
 
 
 
Fig. 3 The working principle of Stereoscopic 3D glasses 
 
 
Joseph (2011) reveals that three-dimensional (3D) visualization becomes very useful. 3D 
visualization educational tools tend to be most useful when demonstrating concepts that cannot be 
encountered. Stereo visualization allows students to get used to and view from a world that is difficult or 
impossible to experience in the real life. As a proverb says that a picture is worth a thousand words. 
Therefore, the insertion of Stereoscopic 3D images in textbooks is used for the illustration of learning 
materials so that students will receive the learning materials completely. In addition, the development of 
stereoscopic 3D-based textbooks will also contribute to the importance of visual literacy in working and 
understanding science. If it happens, it will help teachers and students to make learning science more 
valuable and meaningful.  
 
The use of stereoscopic 3D images that is good and adequate is expected to stimulate the 
thoughts, feelings, attention, and interests of students so that the learning process can run well and 
excitedly. Verbalism may arise when there is learning without the use of learning media. However, by 
utilizing images as a learning medium, the elements of verbalism can be reduced and even eliminated. In 
the absence of verbalism elements in learning, students will be able to find the real understanding and 
concepts independently, realistically, and thoroughly as well as to provide a comprehensive learning 
experience that will ultimately help the achievement of learning objectives. 
 
The integration of stereoscopic 3D images in textbooks is conducted by inserting stereoscopic 3D 
images into students' scientific activity sheets and learning materials in textbooks. Thus, the stereoscopic 
3D image is expected to function as a medium to carry out observation activities and as a medium to 
provide illustrations of learning materials in textbooks. In practice, students will use the 3D glasses that 
have been provided to be able to see the three-dimensional (3D) effect on the picture. One of the 
examples of such integration is shown in Figure 4. 
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Fig. 4 Examples of integrating 3D Stereoscopic images in the Textbook 
 
 
Figure 4 shows that the integration of stereoscopic 3D images in textbooks is to carry out the 
observation activities of animal body shape and function. Through the integration, students are invited to 
carry out observation activities by observing stereoscopic 3D images and then filling in a few questions 
on the observation sheet.  
 
 
 
 
 
Fig. 5 Examples of observation activities in textbook with a Stereoscopic 3D images 
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Figure 5 is another example of using stereoscopic 3D images for observation activities. Pictures 
of different types of leaves by image processing stereoscopic 3D is created as an object of observation. 
From the integration of stereoscopic 3D images, students are directed to view and study leaf forms 
through observation of stereoscopic 3D images of various leaf forms. Afterwards, students are asked to 
describe the shape of the leaf in the provided column.  
 
 
Methodology 
  
This research aims to determine the impact of the integration of stereoscopic 3D images into 
textbooks on the learning process. The used research design is a quasi-experiment conducted on fourth-
grade students in two primary schools sharing similar characteristics. One school was categorized as an 
experimental class, the other one was categorized as an control class. A total of 52 students participated in 
this research in which 26 students were in the experimental class and 26 students were in the control 
class.  
 
In the control class, students followed the learning by using conventional textbooks that they 
usually used on a daily basis. Meanwhile in the experimental class, students learned to use textbooks that 
had been integrated with stereoscopic 3D images. Students were briefed on how to use textbooks that had 
been integrated with stereoscopic 3D images before learning began. Subsequently, students were directed 
to read and do some of the scientific activities available in textbooks.  
 
 
 
Fig. 6 Learning proccess using textbooks that have integrated stereoscopic 3D images 
 
 
The data collection technique was conducted by giving pre-test and post-test to the students in 
both classes. The tests were conducted to measure the mastery of concepts before and after their learning 
by using textbooks. To find out the impact of integrating stereoscopic 3D images into textbooks on 
learning, it could be seen from the results of students' conceptualization tests by using textbooks 
integrated with stereoscopic 3D images and students’ using ordinary textbooks. 
 
 
Results and Discussion 
 
The mastery of Natural Sciences concept in both classes has an improvement if it seens from the 
increase of the average value of students' pre-test and post-test. It is shown in Table 1. 
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                    Table 1 Comparison of average score of experimental class and control class 
Class Average Score Improvement 
Pre-test Post-Test 
Experimental 46.88 79.62 69.8 % 
Control 45.50 62.31 36.9 % 
 
 
 
Based on Table 1, the average value of pretes and postes IPA concept mastery can be described in Figure 
7. 
 
 
 
 
 
Fig. 7 Graph increased mastery of the concepts students 
 
 
Based on the data, it can be seen that the average of the given pre-test value before the students 
learn to use the developed product is 46.88. Meanwhile, the given average post-test value after the 
learning is 79.62. In the control class, the average initial value of mastering the concept of Natural 
Sciences students is 45.50. After the learning, post-test is given to the students and the result of the 
average mastery of Natural Sciences students’ concept increase to 62.31. Based on the pre-test and post-
test data, it can be seen that learning by using textbooks of animal morphology and plant based on 
stereoscopic 3D images can give result of concept mastery of Natural Sciences that is higher than learning 
by only using conventional textbooks. 
  
The data of pre-test and post-test result in each class are then analyzed to know the effectiveness 
of the developed product of textbooks. The analysis process begins by calculating the gain score in both 
classes. Gain score is the difference between the pre-test score and the post-test score. The gain score data 
are then analyzed by testing normality and homogeneity. The result of normality and homogeneity tests of 
gain score can be seen in Table 2. 
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         Table 2 Result of normality and homogenity test of gain score  
 
 
 
Based on the data analysis table 2, it can be seen that the normality of the data tested with 
Kolmogorov-Smirnov has a significance level of 0.200 for the gain-score class normality of the 
experimental class, and 0.141 for the gain-score class normality of the control class. The gain of the 
significance level indicates that H0 is accepted because of the large significance level, which is greater 
than α = 0.05 (sig. > 0.05) and thus, it can be concluded that the gain-score data of the experimental class 
and control class are normally distributed. The homogeneity of gain-score data of the experimental class 
and control class tested with Levene's test results in a significance level of 0.477. The gain of the 
significance level indicates that H0 is accepted because of the large significance level, which is greater 
than α = 0.05 (sig. > 0.05) and thus, it can be concluded that the gain-score data of the experimental class 
and control class come from a homogeneous population, or the variance of each sample is the same. 
 
After the gain-score data of the experimental class and control class are known to be normal and 
homogeneous in terms of distribution, further testing is conducted through the Independent Sample T-test. 
This test is to prove whether there is an average difference between two independent samples. Difference 
here means that two samples are compared to see whether there is a difference after the sample has been 
given a different treatment. The experimental class is treated by giving teaching materials as guidance and 
the control class is treated by using the commonly used textbooks. The analysis of the result data of the 
Independent Sample T-test can be seen in Table 3. 
 
 
 
       Table 3 Average results of Pre-test and Post-test of experimental and control classes 
 
 
 
Based on table 3, it is known that the tarithmetic is -7.021 with df of 50.  The minus sign (-) in 
tarithmetic is not an algebra sign but it is a sign indicating there is a degree difference between the pre-
test and post-test values, which is -7.021. Based on the df value, the ttable (0.05:50) is 2.008. Based on 
tarithmetic and ttable, it can be seen that tarithmetic > ttable, or by looking at probability value of 0.000 
(p < 0.05), then H0 is rejected. It shows that there is a significant difference between the mastery of the 
Natural Science concept in the experimental class learning to use textbooks of animal morphology and 
Stereoscopic 3D-based image plants developed with the Natural Science concept in the control class 
learning not to use the developed products. 
No Testing Type of Test Result Decision Conclusion 
1 Normality Kolmogorov- 
Smirnov 
Sig. Experimental = 
0.200  
Sig. Control = 
0.141 
H0 accepted Normal 
Data 
2 Homogeneity Levene’s test Sig. = 0.447 H0 accepted Homogeneous 
Data 
Testing Type of Test Result Decision Conclusion 
Gain Score of 
experimental 
and control 
classes 
Independent 
Samples Test 
tarithmetic = -7.021 
df = 50 
p = 0.000 
H0 rejected Mastery of the Natural 
Sciences concept is not 
the same (there is a 
difference) 
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The age of primary school children is a time that children still like pictorial things. According to 
Ganea et al (2011: 1421) the exposure of the picture on the book for children will frame the book into a 
vast window of the world. This research finds that integration of stereoscopic 3D images into textbooks in 
primary school can be conducted. Books that have been integrated with stereoscopic 3D images can help 
students focus on learning so that learning goals can be achieved. Based on the analysis results of concept 
mastery in both classes (control and experimental), it is known that in both classes, there is an increase in 
terms of concept mastery. However, the concept mastery in the experimental class tends to increase 
higher than one in the control class. Molnar and Benedek (2015: 2669) revealed that by extending 2D 
representations to three-dimensional ones, pictorial contents become more lifelike, getting closer to 
practice, creating the basis for a new view of pictorial thinking, giving rise to the emergence to a very 
effective method of dealing with information overload. According to Zhetipisbayeva, B.A. Shelestova, 
T.Y., Kazimova, D.A. (2017: 162) mention that illustrations in textbooks play a role in the perception of 
primary school students and affect classroom activities including motivation, interests, challenges and 
fun. Meanwhile, Price (2015) reveals that stereoscopic medium has the potential to benefit learning. The 
use of stereoscopic is to make something become unique. This medium can accommodate specific 
requirements for understanding topics and tasks with object visualization and complex phenomena where 
the depth of the image is tight to convey core ideas.  
 
The presentation of drawings in textbooks serves as a medium of illustrator that will assist 
students in constructing an understanding of abstract material concepts. If they are not assisted with the 
presentation of 3D images, it is feared that the material concept becomes abstract. In fact, the age of 
primary school students is in the age range of 7-11 years meaning that they are still in the stage of 
concrete operational thinking. According to Piaget in Ghazi and Ullah (2016: 79), children in the concrete 
operational stage still cannot think either logically or abstractly. Children's way of thinking is limited to 
concrete, real and definite things.  
 
The use of integrated textbooks of stereoscopic 3D images has been shown to increase the 
mastery of students' concepts of learning materials. It means that through integrated textbooks integrated 
with stereoscopic 3D images, students can help discover the meaning of learning activities. Meaningful 
learning experiences will influence students' view of science. According to Hacıeminoğlu et al. (2014: 1), 
the factors related to students' view of science include the degree of education, student achievement and 
meaningful learning. If students have a good view of science, the education goal has been achieved well.  
 
 
Conclusion 
 
The integration of stereoscopic 3D images into primary school textbooks is possible. In 
textbooks, stereoscopic 3D images will serve as an illustrator of great interest to students and can provide 
an enjoyable experience for students in their effort to understand the learning concept. Stereoscopic 3D 
images can provide a realistic experience of observation activities without having to search for the real 
object. It will make it easier for students to learn objects that are difficult to encounter in the school 
environment. Besides, giving illustrations of learning materials by using stereoscopic 3D images is ideally 
used in textbooks because of the characteristics of primary school students who still need concrete things 
to understand the materials. Based on the experimental results, it is found that indirectly, the integration 
of stereoscopic 3D images has a positive impact on the students’ level of concept mastery when compared 
to the use of regular textbooks. 
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